Study design: Cohort study with 6-years follow-up. Objective: To describe the utilization of health services by persons with spinal cord injury (SCI) and compare it with that of the general population. Setting: Alberta, Canada. Methods: All persons who sustained an SCI in Alberta between April 1992 and March 1994 were followed from date of injury to 6 years postinjury. Cases were matched (1:5) with controls randomly selected from the general population and matched for age, gender, and region of residence. Administrative data from centralized health care databases were compiled to provide a complete picture of health care use, including hospitalizations, physician contacts, long-term care admissions, home care services, and the occurrence of secondary complications. Results: In all, 233 individuals with SCI and 1165 matched controls were followed for 6 years. Compared with the control group, persons with SCI were rehospitalized 2.6 times more often, spent 3.3 more days in hospital, were 2.7 times more likely to have a physician contact, and required 30 times more hours of home care services. Of those with SCI, 47.6% were treated for a urinary tract infection, 33.8% for pneumonia, 27.5% for depression, and 19.7% for decubitus ulcer. Conclusion: SCI places a heavy burden on the health care system. Persons with SCI have greater rates of contact with the health system compared with the general population. Secondary complications continue to affect persons with SCI long after the acute trauma.
Introduction
In the months and years following acute trauma, persons with spinal cord injury (SCI) are at risk for a number of secondary health conditions, which can result in frequent contact with physicians and other health providers and hospitalization. 1 In a cross-sectional study of Model SCI System patients, researchers found that 95.6% of patients had at least one medical complication at the time of their routine annual checkup. 2 Between 28 and 35% of patients (depending on level of injury) had a urinary tract infection and 22.4% had decubitus ulcers. In a population-based survey of persons with SCI in Quebec, Canada, researchers found that 56% had experienced a urinary tract infection in the previous year, and 28% reported a decubitus ulcer. 3 Respiratory, cardiovascular, and psychosocial issues have also been shown to be prevalent in studies of postacute SCI patients. [3] [4] [5] [6] [7] Persons with SCI are two times more likely to be rehospitalized than the general population of the United States. 4 The proportion of people with SCI who are rehospitalized in a given year has been reported between 27 and 57%. 1, 4, [8] [9] [10] [11] The highest rates of readmission to hospital occur in the first 5 years following injury. 10, 11 In a study of hospitalizations in the first year postinjury, Davidoff et al 8 found the leading reasons for admission were urinary tract infections (17.0%) and deep venous thrombosis (12.8%). Beyond the first postinjury year, Meyers et al 9 found that respiratory complications (19%), urinary tract infections (14%), and dermatological conditions (7%) were the primary reasons for hospital admissions.
Ongoing complications and hospital admissions are costly. 1, [12] [13] [14] They disrupt work, education, and interpersonal relationships, and may negatively impact quality of life. 15 In order to assist health care providers develop effective programs for persons with SCI, it is important to have a clear understanding of the nature and extent of health service utilization. While previous research has provided some information in this regard, many studies suffer from methodological limitations. Most studies are cross-sectional and report on the experiences of individuals who have been injured for varied lengths of time and are therefore at different states of risk. 1, 3, 6, 10 Some studies are restricted to a single health care center or service provider, which may limit their generalizability. 10, 11 Others have relied on interviews and patient surveys, which may be affected by recall bias. 1, 3, 4 The present study addresses some of these limitations using a population-based cohort design to follow persons who sustained a traumatic SCI in Alberta, Canada. Administrative data from centralized databases were compiled to provide a complete picture of health care use following SCI, including hospital admissions, physician contacts, long-term care, and home care services. The primary objectives of this study were: (1) To describe health care utilization by persons with SCI from date of injury to 6-years postinjury; (2) To describe the incidence and pattern of secondary medical complications following injury; and (3) To compare the utilization of health services by persons with SCI with that of the general population.
Methods

Study location
Alberta is located in western Canada and occupies an area of approximately 661 000 square kilometers. In 1993, the population was estimated as 2.7 million, of which 75% lived in urban areas. Alberta has a universal publicly funded health care system that guarantees access to medically necessary hospital and medical services for all residents of the province. Virtually all (499%) Alberta residents are registered with the system. 16 Definition of SCI SCI was defined as the occurrence of an acute traumatic lesion of neural elements in the spinal canal (spinal cord and cauda equina) resulting in resolving or permanent neurological deficit. Cases were identified by the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnostic codes for SCI: 806.x (fracture of the vertebral column with SCI) or 952.x (SCI without evidence of spinal bone injury). The use of these two ICD-9-CM codes was based on the 'Uniform Data Systems Case Definition' recommended by the US Centers for Disease Control and Prevention. 17 This definition has been used extensively in trauma registries and surveillance systems to identify SCI. [18] [19] [20] Data sources Data for this study were gathered from the Alberta Ministry of Health and Wellness, which maintains computerized records of all hospital and medical services in Alberta. 16 The reliability and utility of administrative health care data have been established. [21] [22] [23] Records from five databases were used to compile information on individual encounters with the Alberta health care system during the 6-year follow-up period. Records were linked deterministically using the unique personal health number that is assigned to every Albertan. The data sources were:
Alberta Health Care Insurance Stakeholder Registry (Stakeholder Registry): This database contains demographic information about Albertans registered with the health care system.
Canadian Institute for Health Information (CIHI) Hospital Inpatient database (Inpatient database): Records of all hospitalizations in Alberta are collected in the Inpatient database. Separation abstracts are completed for each admission by trained medical records nosologists and contain admission and discharge dates, up to 16 ICD-9-CM diagnostic codes, and up to 10 ICD-9-CM procedure codes.
Alberta Health Insurance Plan Payment Data (Physician claims database): This is a database of fee-forservice claims submitted by physicians and other health service providers (eg, optometrists and chiropractors) in Alberta for the provision of medically required services. For the purposes of this research, only physician claims are reported and include medical, surgical, obstetric, anesthesia, and diagnostic services. For claims made in 1992 and 1993, one 3-digit ICD-9-CM diagnostic code was assigned to each contact. Since 1994, up to three 4-digit ICD-9-CM codes were assigned for each encounter.
Long-Term Care Resident Classification (Long-term care): Data are collected for all residents in long-term care institutions during the annual assessment period. Individuals are included if they were classified during the previous year or are resident at the time of assessment. Admission to a long-term care facility and nursing care intensity were used as measures of long-term care.
Home Care Information System (Home care): The database provides information on clients receiving services provided under the home care program including nursing care, meal services, and other support for activities of daily living. Total hours of service and service duration were used as measures of home care utilization.
Inclusion criteria and case identification
A search of the inpatient database identified Albertans who were hospitalized for SCI during the study period. The date of the index hospitalization was considered the date of the SCI. The inclusion criteria for the study were: (1) admission to a hospital in Alberta, between April 1, 1992 and March 31, 1994 , with an ICD-9-CM code for SCI, (2) transfer to an acute care center in Edmonton or Calgary, the two major cities in the province, (3) an external cause of injury code (E code) consistent with traumatic SCI, and (4) Alberta residency at the time of injury. In Alberta, all severely injured patients are routinely transferred from smaller, rural hospitals to an acute care center. Therefore, we assumed that all patients with a suspected SCI would be transferred to Edmonton or Calgary for confirmation of diagnosis and treatment. Patients were excluded if they had a subsequent diagnosis of a 'conversion' disorder (ICD-9-CM code 300.11) or if there was a record of a hospital or physician claim for SCI within 30 days prior to the index visit.
Control group
For comparison with the general population, each SCI case was matched to five controls randomly selected from the Stakeholder Registry. Controls were matched with SCI cases for age, gender, and region of residence (to control for distance and access to health services). Individuals were not eligible to be controls if they sustained an SCI at any time during the follow-up period or if there was evidence of a prior SCI (ICD-9-CM codes 952.x, 806.x, or 907.2 [late effect of SCI]).
Follow-up period
Data on health care utilization were collected from date of injury for each SCI case to 6 years postinjury. For each individual in the control group, data were collected from the date of injury of their respective cases to 6 years after the date of injury. Deaths and losses to follow-up were confirmed in the Stakeholder Registry. Persons who were lost to follow-up were presumed to have moved from the province.
The initial hospitalization period refers to the episode of care in the hospital system from date of SCI to the first definitive discharge to the community or to a longterm care facility. It includes admissions to rural hospitals prior to transfer to an acute care hospital in Edmonton or Calgary, acute care hospitalization, and inpatient rehabilitation. For patients who received acute and rehabilitation care in the same hospital (B40%), it was not possible to separate the acute care and inpatient rehabilitation phases.
For subsequent hospital admissions (after initial hospitalization for SCI cases), the reason for admission was determined by the principal diagnosis for each hospitalization. For physician visits, the reason for the contact was determined by the first diagnostic code for each physician claim. Reasons for admissions or contacts were grouped into diagnostic categories following the ICD-9-CM (Appendix A).
A number of secondary complications were selected for examination: urinary tract infection, decubitus ulcer, pneumonia, septicemia, venous thromboembolism, and pulmonary embolism. The presence of a complication was determined by an ICD-9-CM code for the condition in any diagnostic field in the Inpatient database and the Physician claims database (Appendix B). This study also examined depression following SCI. The working definition of depression was an ICD-9-CM code for depressive disorders (311), affective disorders (296.x), adjustment reaction (309.x), or neurotic depression (300.4). A person was determined to have depression if there was at least one diagnosis in the inpatient database or if there were two or more physician contacts for depression over the follow-up period.
22,24
Ethics This study was approved by the Health Research Ethics Board (Panel B: Health Research) at the University of Alberta, Edmonton, Canada. To maintain the confidentiality of patients, all personal identifiers were removed prior to the release of data from the Alberta Ministry of Health and Wellness.
Analyses
Descriptive statistics for demographic and injury characteristics are presented using frequencies and percentages for categorical data, and medians and interquartile ranges (IQR) for continuous variables. Annual agegender-specific rates of injury and 95% confidence intervals (95% CI) were constructed using the registrant count at June 30, 1993 from the Stakeholder Registry as population denominators. Place of residence (rural or urban) was determined using the postal code reported for each individual in the Stakeholder Registry. Rural residents were identified by the presence of a zero in the second position of their postal code.
25 Differences between groups were tested using the Mann-Whitney U test and w 2 , where appropriate (alpha was set at 0.05). Rates for hospital admissions and physician contacts are reported as admissions or contacts per person year or 100-person years. Poisson regression with generalized estimating equations was used to compare number of hospitalizations and physician contacts between the SCI group and the control group. 26, 27 Results are presented as rate ratios (RR) with 95% CI.
Results
Case ascertainment
From the inpatient database, a total of 233 patients met the inclusion criteria for traumatic SCI and were included in the follow-up study. A total of 1165 matched controls were selected from the general population. The mean incidence rate was 43.5 per million population per year (95% CI: 37.9, 49.1). The mean annual incident rate for males was 65.9 per million population (95% CI: 56.1, 75.6) and for females was 21.3 per million (95% CI: 15.7, 26.8). For rural residents, the incidence rate was 70.7 per million per year compared with 31.4 per million per year for those living in urban areas.
Demographics and injury characteristics
Of the 233 individuals who sustained an SCI, 176 (75.5%) were male ( Table 1 Due to matching, the age and gender distribution of the control group was the same as the SCI group.
Motor vehicle collisions accounted for the greatest number of SCI (Table 1) . A total of 116 (49.8%) individuals were involved in a collision with a motorized vehicle, including drivers, passengers, pedestrians, and bicyclists. Falls were the second most common cause of injury with 61 (26.2%) people affected.
In total, 117 (50.2%) individuals sustained an injury at the cervical level, while 98 (42.1%) sustained an injury at the thoracic, lumbar, sacral, or cauda equina level (Table 1) . Overall, 43 (18.5%) of the injuries were classified as complete and 69 (30.0%) were incomplete. For 121 (51.9%) cases the extent of SCI was not specified ( Table 1) . In all, 142 (60.9%) individuals sustained another injury in addition to their SCI (Table 1) . Overall, 51 (21.9%) people were diagnosed with a traumatic brain injury in addition to their SCI.
Deaths and losses to follow-up Totally, 20 (8.6%). SCI patients died during their initial hospitalization ( Table 1 ). The median time to death was 10.0 days (IQR 5.0-19.0) ranging from 2 to 134 days. During the 6-year follow-up period, a greater proportion of persons in the SCI group (16 {7.5%}) died than in the control group (45 {3.9%}) (w 2 ¼ 47.8, Po0.001). For both groups, the individuals who died were significantly older than those who were alive at the end of the follow-up period.
In addition to those who died during the follow-up period, 119 people were lost to follow-up. Among individuals with SCI, 20 (10.2%) were lost to follow-up compared with 99 (8.8%) people from the control group (w 2 ¼ 0.35, P ¼ 0.55). There were no statistically significant differences in age and gender between those lost to follow-up and those followed to the end of the study period in either the SCI or control group.
Discharge status
Following initial hospitalization, most individuals were discharged into the community; however, 10 (4.7%) people were discharged to a long-term care facility. The median age for this group was 69.0 years (IQR 38.0-78.0). During the follow-up period an additional eight people were admitted to a long-term care facility. From the control group, 20 (1.7%) people were admitted to a long-term care facility. The SCI group required a greater level of nursing care in long-term care with 73.3% receiving care at the two highest levels compared with 40.3% from the control group (w 2 ¼ 8.8, P ¼ 0.003).
Initial hospitalization
During initial hospitalization, including acute care and inpatient rehabilitation, the SCI group was hospitalized for a total of 14 200 days ( Table 2 
Rehospitalizations
For patients who were discharged alive following initial hospitalization, 122 (57.3%) were rehospitalized at least once during the follow-up period for a total of 365 admissions ( Table 2 ). Over the 6-year follow-up, the median LOS was 4.0 days (IQR 2.0-9.0) per hospitalization and ranged from 1 to 277 days. The number of hospital admissions per person ranged from 1 to 27. In all, 57 (46.7%) people were hospitalized once, 21 (17.2%) were hospitalized twice, 39 (32.0%) were admitted between three and nine times, and five (4.1%) were rehospitalized on 10 or more occasions. Following initial discharge, individuals with SCI had 2.6 (95% CI: 2.3, 3.0) more hospital visits than the control group (Figure 1 ). The SCI group was hospitalized for 3.03 days per person year compared with 0.92 days per person year for the control group. The median LOS for the control group was the same as the SCI group (4.0 days; IQR 2.0-8.0). Figure 2 illustrates the distribution of hospital admissions by diagnostic category. For both the SCI and control groups, respiratory diseases, digestive Table 2 Hospital utilization for SCI patients in Alberta, Canada: initial hospitalization and rehospitalizations over 6 years of followup system diseases, and injuries were the most common principal diagnoses associated with hospital admissions. However, for every diagnostic category, the SCI group had more admissions and a greater proportion of people admitted compared with the control group.
Physician contacts
Over the 6-year follow-up period, the SCI group had 17 227 contacts with physicians, including outpatient visits and during hospitalization (Table 3 ). In the year of injury, the median number of contacts was 22.0 (IQR 12.0-37.0). In the subsequent 5 years, the median number of contacts declined from 8.0 (IQR 2.5-15.5)
in the second postinjury year to 4.0 (IQR 0.0-10.0) in the sixth year (w 2 ¼ 5.0, P ¼ 0.03). For the control group, the median number of contacts per year was 3.0 (IQR 1.0-6.0). In every year postinjury, there were more physician contacts by the SCI group than the control group (RR ¼ 2.7, 95% CI: 2.6, 2.71).
In the first postinjury year, the SCI group visited family physicians, physical medicine specialists, and internists most frequently (Figure 3 ). In the subsequent 5 years, family physicians, internists, and psychiatrists were seen most often. Over the 6-year follow-up, the control group also visited family physicians, internists, and psychiatrists most often. The number of visits to specialists and the proportion of people seeing specialists were higher among persons with SCI. Figure 4 shows number of physician contacts by diagnostic category. For the SCI group, visits to physicians in the first postinjury year appear to be related to the initial injury episode and associated neurological symptoms. In the subsequent 5 years, the main reasons for visits were ill-defined symptoms, injuries, disorders of the genitourinary system, and mental disorders. For the control group, the main reasons for physician visits were ill-defined symptoms, disorders of the respiratory system, musculoskeletal diseases, and mental disorders. For all diagnostic categories the SCI group were more seen more often than the control group.
Secondary complications
During initial hospitalization, 106 (45.5%) patients were treated for a urinary tract infection, decubitus ulcer, Figure 2 Hospitalizations by diagnostic category for SCI patients and their matched controls over 6 years of follow-up (excludes initial hospitalization for the SCI group). Diagnostic category is based on the principal diagnosis for each admission. 'Other' includes neoplasms, blood disorders, pregnancy, perinatal, and congenital conditions pneumonia, or septicemia (Table 4) . Of these, 32 (13.7%) individuals were treated for more than one of these complications. Most (93.2%) patients with complete injuries were treated for at least one complication, compared with 47.1% of those with incomplete injuries and 29.8% of those where the extent of SCI was not specified. After discharge from initial hospitalization, 94 (44.1%) people were treated for a urinary tract infection, decubitus ulcer, pneumonia or septicemia either during a subsequent hospitalization or by a physician (Table 4) . Of these, 31 (33.3%) had more than one complication. Over the 6-year follow-up, 111 (47.6%) people with SCI were treated for a urinary tract infection, either during initial hospitalization, a subsequent hospitalization, or by a physician ( Figure 5 ). In all, 79 (33.8%) people were treated for pneumonia, 46 (19.7%) for decubitus ulcer, and 36 (15.5%) for septicemia. For each complication, a higher proportion of individuals from the SCI group were treated for one of these conditions compared with the control group ( Figure 5) . Eight (3.4%) people with SCI were treated for venous thromboembolism following their injury ( Figure 5 ). Three people were treated during initial hospitalization and four were treated within the first year of injury. One individual was treated in the fifth year postinjury. Eleven (4.7%) people were treated for pulmonary embolism ( Figure 5 ). Nine were treated during initial Figure 3 Physician contacts by specialty for persons with SCI and their matched controls over 6 years of follow-up. 'Other' includes obstetrician/gynecologists, ophthalmologists, otolaryngologists, pediatricians, and dermatologists hospitalization and two were treated within the first year postinjury. Within the control group, three individuals (0.3%) were treated for venous thromboembolism and three (0.3%) for pulmonary embolism over the 6-year follow-up.
Over the entire follow-up period, 64 (27.5%) individuals with SCI were treated for depression ( Figure 5 ). Totally, 26 people were treated during initial hospitalization and an additional 38 were treated either during a subsequent hospitalization or as an outpatient. Among * For treatment during hospitalization, Year 1 refers to the remainder of the first postinjury year. For physician contacts, year 1 refers to contacts made anytime during the first postinjury year w Number of individuals who were hospitalized at least once; some were hospitalized more than once over the 6 years z Number of individuals who had at least one physician contact over the 6 years (at least two contacts for depression) the control group, 10.8% were treated for depression. Persons with SCI were more likely to be treated by a psychiatrist and more likely to be rehospitalized for a mental disorder than the control group (Figures 2  and 3 ).
Home care
Following discharge from initial hospitalization, 66 (31.0%) individuals with SCI received a total of 76 588 h of home care services, or 65.0 h per person year. This compares with 73 (6.3%) persons from the control group who received 2.2 h per person year.
Discussion
This study examined the utilization of health services following traumatic SCI over a 6-year period in a Canadian province with universal health care and centralized health care databases. Utilization of health services was compared with that of a control group randomly selected from the general population of the province and matched on age, gender, and region of residence. Information on utilization was comprehensive and included an examination of all hospitalizations, long-term care admissions, fee-for-service physician contacts, and home care services in the province. Overall, 233 individuals with traumatic SCI were followed from their date of injury to 6 years postinjury. Many spent prolonged periods in hospital and often required readmission. Following initial hospitalization, persons with SCI were hospitalized 2.6 more times than their matched controls. They also had 2.7 more contacts with physicians and required 30 times more hours of home care services. After the first year postinjury, the pattern of health care use in terms of diagnoses was similar to that of the control group. For both groups, the primary reasons for hospitalization related to respiratory and digestive disorders, and family physicians and internists were the physicians most frequently contacted. However, the rates of utilization for each diagnostic category and physician specialty were higher for persons with SCI compared with their matched controls.
These results support previous generic research, which shows that persons with disabilities or chronic diseases use health services more than the general population; 28, 29 however, limited research has specifically examined persons with SCI. In a Swedish study, Levi et al 30 compared the health profile of persons with chronic SCI with that of the general population. Data for their study were derived from the annual 'Level-ofLiving' survey conducted by the Swedish Bureau of Statistics. They found that persons with SCI experienced significantly more health problems than the general population and reported a higher prevalence of medical symptoms, greater use of medications, more emergency department visits, and more hospital admissions. They also found a higher prevalence of dysfunctions related to SCI, such as bladder dysfunction and skin problems. However, the prevalence of non-SCI-related conditions, such as diabetes, high blood pressure, and cardiac disease, was the same or less than the general population. This finding differs from the present study, which showed that for secondary complications and for all broad diagnostic categories, the SCI group had more Figure 5 Proportion of the SCI group and control group diagnosed with a secondary complication over 6-years of follow-up
Health care utilization following SCI DM Dryden et al physician contacts and more hospitalizations than the control group. An examination of the top 10 specific diagnoses for both groups revealed that physician contacts for hypertension were the same, however, the SCI group had 1.7 times the number of physician contacts for diabetes (data not shown). Differences in findings may relate to the diverse study population from Sweden whose duration of injury ranged from 1 to 44 years. Few studies have reported on the utilization of physician services by persons with SCI. In the present study, the SCI group had a median of 52.0 physician contacts over the 6-year follow-up period. Almost all persons (99.1%) saw a family physician at least once during the follow-up period. After family physicians, internists (36.5%), physical medicine specialists (36.0%), and urologists (31.2%) were the physicians seen most often after the first year postinjury. Approximately 12% visited a psychiatrist over the 6-year followup. These results confirm those reported by Berkowitz et al. 1 In a survey of 758 persons who were at least 3 years postinjury, they found that 86.3% saw a physician at least once a year, with a mean of 18 visits per year. In the year prior to the survey, the most commonly visited physicians were urologists (45%), family physicians (44%), neurologists/neurosurgeons (31%), orthopedic surgeons (30%), and physical medicine specialists (27%). Approximately 10% of those surveyed had visited a psychiatrist in the previous year. Our findings also support those of Meyers et al, 9 who conducted a survey of 96 people with high-level SCI who were between 1 and 41 years postinjury. They found that 78% had seen a physician in the previous year. The median number of outpatient visits to a physician or nurse practitioner in the previous year was 4.0. Almost 50% reported one to five contacts, 39% reported six or more, and 8% reported seeing a physician or nurse practitioner at least once per week.
In the current study, the proportion of persons with SCI who were rehospitalized following initial discharge were 22.5, 29.4, 14.9, 16 .0, 13.8, and 13.4% in years 1 through 6, respectively. These findings confirm to those reported by Johnson et al 4 in a population-based study using self-report survey methodology. They interviewed SCI survivors from Colorado at their first, third, and fifth year postinjury anniversaries and found that 27.0% of their cohort was rehospitalized in the first postinjury year, 20.1% in year 3 and 18.8% in year 5. In a cross-sectional study of Model SCI System, patients who were between 1 and 7 years postinjury, researchers found that 26% of patients had been hospitalized at least once in the previous year. 10 Other studies, however, have reported higher rates of rehospitalization. Davidoff et al 8 followed patients from a Model SCI System center for 1 year following discharge from initial rehabilitation and found that 39% were readmitted at least once during the year. In a study of male veterans with SCI, Samsa et al 11 reported that between 42 and 50% (depending on level and extent of injury) were readmitted to a Veterans Affairs hospital in the US in the first year postinjury. This rate declined to between 30 and 47% in the fifth postinjury year. These higher rates may reflect a more severely injured patient population who continue to use the Model SCI or Veterans Affairs systems for follow-up care.
As has been shown in previous research, persons with SCI are at risk for secondary complications, not only during initial hospitalization but also in the years following discharge. [2] [3] [4] 6, 31 Persons with SCI are treated for these conditions at significantly higher rates than their matched controls. While not all persons with SCI will require treatment for a secondary complication, it is a significant minority who will require follow-up care through the health system.
The current research showed that the SCI group received a diagnosis for depression 2.5 times more than the control group. While a confirmation of diagnosis was not possible from this methodology, we are confident with these estimates given that the rate among the control group was 10.8%, which is almost identical (10.2%) to the estimated prevalence of affective disorders in the general population in Alberta. 32 Previous research is equivocal as to the occurrence of depression following SCI. Among patients who were assessed during their initial rehabilitation, between 13.7 and 43.8% were reported to have depression. [33] [34] [35] [36] In a study that followed patients for 2 years after injury, researchers reported that 26.8% were clinically depressed. 37 Among individuals who were between 1 and 44 years postinjury, Levi et al reported that persons with SCI more likely than the general population to report mental symptoms such as anxiety (OR ¼ 3.7), sleep disturbance (OR ¼ 3.5), and fatigue (OR ¼ 2.1). The present study found that 11.2% of patients were treated for depression during initial hospitalization, and an additional 38 (17.8%) were treated following discharge, for an overall rate of 22.1%. For all measures of mental disorders in this study, the SCI group used more services than the control group, suggesting a greater need for mental health care.
It is clear from this research that the need for health services by people with SCI continues long after they complete their initial hospitalization. These services are particularly important to prevent secondary complications. This requires ongoing multifaceted efforts at maintaining contact with persons with SCI after their discharge into the community. Family physicians may be ideally suited to facilitate this ongoing contact. Our study showed that family physicians were visited most often after the first postinjury year and most individuals in our cohort contacted a family physician at least once following their injury. However, family physicians may not be familiar with the lifelong medical needs that are specific to a person with SCI. 38 Thus, information packages tailored to family physicians who have patients with SCI is an important service that could be developed by SCI specialists.
Multidisciplinary outreach services also have a role to play in the provision of information and support for many aspects of medical and social care for persons with SCI. 39, 40 Because individuals tend to negate the possibility that 'silent' complications may be developing, they may be unwilling to take the time and expense to come back for regular evaluations. 41 A follow-up system involving reminder cards or phone calls from family physicians, outreach services, and/or peer support groups might encourage persons with SCI to have annual physical examinations. The use of technology can help to increase access to a range of health professionals and services to SCI population and support the delivery of outreach services. [42] [43] [44] For example, researchers from an SCI center in Georgia have demonstrated that telehealth interventions can be used successfully to manage skin care and to promote general self-care among people with SCI. 42, 43 Further research into what strategies may be best suited for this important group of patients is clearly needed.
Potential limitations of this research need to be discussed. First, data are not available on health care services that were provided outside the province of Alberta. It is not possible to determine the extent to which patients sought out-of-province care or the nature of services. This would result in an underestimate of service utilization for both the SCI and control groups. Second, the data sources do not provide information on neurological outcomes or functional recovery of persons with SCI, nor do they include measures of socioeconomic status, which might be associated with health status. This precluded an analysis of risk factors associated with utilization of health services. Notwithstanding the above concerns, to our knowledge this study represents the most comprehensive and extended picture of health care utilization by individuals with SCI. It is population-based, followed individuals from date of injury to 6 years postinjury, and includes data on all hospitalizations, fee-for-service physician contacts, home care services, and long-term care admissions in a large geographically defined region. The results of this study can be generalized to areas with similar populations.
Conclusion
SCI places a heavy burden on the health care system in the first 6 years following injury. Persons with SCI have higher rates of contact with the health care system compared with the general population, including hospitalizations, long-term care admissions, home care services, and physician contacts. Secondary complications, including urinary tract infections, decubitus ulcer, pneumonia and septicemia, continue to plague persons with SCI long after the acute trauma. In addition, other health care problems appear to be more common in this population. For example, psychological disorders are greater than those of the general population. Persons with SCI continue to be high users of the health care system long after the acute care phase. Ongoing followup care that addresses all aspects of physical and psychological well being, not just those directly related to the injury, is essential for individuals with SCI.
